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Is Stochastic
*
Peter Bossaert , Eric Ghysels , Christian GouriØroux
￿￿ +
RØsumØ / Abstract
Nous Øtudions la problØmatique de dØtermination de prix d￿options
lorsque la volatilitØ est stochastique. Normalement, la prØsence d￿une volatilitØ
stochastique entra￿ne une incomplØtude des marchØs. Nous proposons une
approche par arbitrage, malgrØ cette apparente incomplØtude. Elle consiste ￿
exploiter une modØlisation de la volatilitØ, proposØe par Clark (1973), fondØe sur
une distinction entre un temps calendaire et un temps de transaction. En faisant
cette distinction et en supposant qu￿il y a une simple variable d￿Øtat binomiale
en temps de transaction et un taux sans risque en temps calendaire, nous
discutons les conditions d￿absence d￿opportunitØs d￿arbitrage. Nous caractØrisons
les conditions permettant la dØtermination des prix d￿options par arbitrage
dynamique dans le sens de Harrison et Pliska (1981) et nous montrons que les
restrictions ￿ la Merton (1973) ne s￿appliquent plus.
Oneofthe early examples of stochastic volatility models is Clark
[1973]. He suggested that asset price movements should be tied to the rate at
which transactions occur. To accomplish this, he made a distinction between
transaction time and calendar time. This framework has hitherto been
relatively unexploited to study derivative security pricing. This paper studies
the implications of absence of arbitrage in economies where: (i) trade takes
place in transaction time, (ii) there is a single state variable whose
transaction-time price path is binomial, (iii) there are risk-free bonds with
calendar-time maturities, and (iv) the relation between transaction time and
calendar time is stochastic. The state variable could be interpreted in various
ways. For example, it could be the price of a share of stock, as in Black and
Scholes [1973], or a factor that summarizes changes in the investment
opportunity set, as in Cox, Ingersoll and Ross [1985], or one that drives
changes in the term structure of interest rates (Ho and Lee [1986], Heath,
Jarrow and Morton [1992]). Property (iv) generally introduces stochasticvolatility in the process of the state variable when recorded in calendar time.
The paper investigates the pricing of derivative securities with calendar-time
maturity. The restrictions obtained in Merton (1973) using simple
buy-and-hold arbitrage portfolio arguments do not necessarily hold.
Conditions are derived for all derivatives to be priced by dynamic arbitrage,
i.e., for market completeness in the sense of Harrison and Pliska [1981]. A
particular class of stationary economies where markets are indeed complete
is characterized.
Mots ClØs : MarchØs incomplets, Temps de transaction, Changement de
temps, VolatilitØ stochastique
Keywords : Incomplete Markets, Transaction Time, Change of Time,
Stochastic Volatility
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